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PATHWAY:  
Metals Technology
COURSE:  

Machining Operations I
UNIT 8: 

ACCT-MOI-8 Machinery Maintenance
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Annotation: 
Students will learn about machinery maintenance’s importance and how to perform preventive maintenance on different pieces of equipment. Certain factors that affect the maintenance routine for any given individual machine are highlighted, and they will perform preventive maintenance according to maintenance checklists and manufacturer’s specifications.
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
5 Hours
Author: 
Trey Holden
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards:
ACCT-MTM-8.
Students will perform the following maintenance procedures. 
a) Perform incidental and preventative maintenance on a milling machine, lathe, pedestal grinder, and drill press. 

b) Fill out the history form for tracking maintenance. 

c) Report maintenance problems to the teacher. 

[image: image3.png]% UNDERSTANDINGS & GOALS





Enduring Understandings: 
Preventive machinery maintenance is very important to maintain both machine life and safe working conditions. The maintenance required for each machine is a product of both the machine’s history and its manufacturer, and the ability to take these factors into account is vital for sufficient maintenance and thus optimal machinery function and safety. With proper maintenance of all machines within a shop, the shop as a whole can also achieve optimal production.  
Essential Questions: 
· What are the basic safety rules for performing maintenance on the shop machinery?
· Why is preventive maintenance so important in the machining trade?
· How does a machine’s history factor into the preventive maintenance process? 
Knowledge from this Unit:  
Students will be able to: 
· Understand the process for machinery maintenance. 

· Relate a machine’s history to its current maintenance needs. 

· Understand terminology on a machine’s maintenance checklist.

· Comprehend the importance of preventive maintenance for both optimal operation and safety.

Skills from this Unit: 
Students will:
· Schedule machinery maintenance to manufacturer’s specifications. 

· Perform machinery maintenance according to manufacturer’s specifications and the machine’s history.
· Practice safety precautions to ensure protection of workers and the life of the machine. 
· Improve and/or maintain machinery life and upmost production through preventive maintenance.
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Assessment Method Type:
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Note: See comments under the “Notes & Reflection” section below the lesson plans (students will work in pairs to perform machinery maintenance and instructors may assess students’ knowledge through observations and completion of a worksheet).
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•
LESSON 1: GENERAL MACHINE SAFETY

1. Identify the standards. Standards should be posted in the classroom.

ACCT-MTM-8.
Students will perform the following maintenance procedures. 
a) Perform incidental and preventative maintenance on a milling machine, lathe, pedestal grinder, and drill press. 

b) Fill out the history form for tracking maintenance. 

c) Report maintenance problems to the teacher. 
2. Review Essential Questions. Post Essential Questions in the classroom. 
· What are the basic safety rules for performing maintenance on the shop machinery?
3. Identify and review the unit vocabulary. Terms may be posted on word wall.

	Preventive Maintenance
	Manufacturer’s

Specifications
	Warranty 

	Lockout/Tagout
	Inspection
	


4. After introducing students to the machinery maintenance terminology, ask students the Essential Question again for discussion: What are the basic safety rules for performing maintenance on the shop machinery?

5. Instructor’s Note: For the following activity, students will need to use computers with internet access.

6. Have students research safety requirements and precautionary practices for shop machines/machinery maintenance using the internet, and have them write down or type ten safety rules that they believe to be the most important, both in general and for machinery maintenance. Students may be provided with two very helpful websites from the U.S. Department of Labor’s Occupational Safety and Health Administration (OSHA) website: 

· Information regarding the avoidance of amputation can be found on http://osha.gov/dts/shib/shib020210.pdf; 
· information regarding lockouts/tagouts (and even training) can be found on http://osha.gov/dts/osta/lototraining/hottopics/ht-relche-1-1.html. 
· OSHA’s search bar on http://www.osha.gov is also helpful if/when students need to find more information. 
7.
Summary: Have students discuss the important safety rules and practices they found online, and emphasize again the importance of preventive maintenance for safety purposes. 

•
LESSON 2: PREVENTIVE MACHINE MAINTENANCE 

1. Review Essential Questions. Post Essential Questions in the classroom. 
· Why is preventive maintenance so important in the machining trade?
2. Present the Introduction to Preventive Machinery Maintenance PowerPoint; discuss with the students what preventive maintenance is, how it relates to the warranty of new equipment, and how important it is to keep a machine shop operational. 
3. Perform preventive maintenance on a given piece of equipment so that students may visualize the process. 
•
LESSON 3: INSPECTION AND REPAIR REPORTS 

1. Review Essential Questions. Post Essential Questions in the classroom.
· How does a machine’s history factor into the preventive maintenance process? 
2. Distribute the Preventive Maintenance Checklist Worksheet; however, students are not to start performing maintenance on any machine nor should they start the worksheet. Advise students to keep the worksheet as they will be completing it to turn in at a later time. (They will perform maintenance with a partner according to the worksheet’s content in the “Culminating Performance Task” section of this unit plan below.) 
3. Go over the checklist items on the worksheet with the students aloud, and have students walk around to look at past maintenance reports for the machines in the classroom. Instructor’s Note: Pulling out any past history reports for a machine’s maintenance ahead of time may be easier and save time. 

4. Summary: Discuss and review how to relate machines’ histories and manufacturers’ specifications to current maintenance needs, and point out important safety factors from the checklist and machines.  
•
ATTACHMENTS FOR LESSON PLANS:
Introduction to Preventive Machinery Maintenance PowerPoint

Preventive Maintenance Checklist Worksheet
•
NOTES & REFLECTION: 

Observing the students perform maintenance for the Culminating Performance Task may serve as a sufficient way for assessing the knowledge they have retained from this unit. Instructors may take notes of observations and assign a grade to each student/pair for their maintenance performance and completion of the Preventive Maintenance Checklist Worksheet. 
Depending on the equipment available in the classroom, group size and/or scheduling for students performing maintenance (corresponding to the worksheet above) may need to be tailored. 
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Culminating Unit Performance Task Title: 
Performing Preventive Maintenance
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Divide students into groups of two and assign each group to one machine. Instruct each group to follow the checklist on the Preventive Maintenance Checklist Worksheet (distributed to them in Lesson 3) and the manufacturer’s specifications to perform preventive maintenance on their given machine (while taking into account past maintenance reports). They should be able to locate the manufacturer’s specifications themselves, but assistance may be necessary. 
Attachments for Culminating Performance Task: 
Preventive Maintenance Checklist Worksheet
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Web Resources:
http://osha.gov/dts/shib/shib020210.pdf; 

http://osha.gov/dts/osta/lototraining/hottopics/ht-relche-1-1.html. 

http://www.osha.gov
Materials & Equipment: 
· Computer lab with Internet access
· Common shop machine(s)
· PowerPoint presentation software (i.e., means to view and show a PowerPoint presentation)
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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